Plk1 depletion in nontransformed diploid cells activates the DNA-damage checkpoint.
We previously reported that polo-like kinase 1 (Plk1) depletion by lentivirus-based RNA interference led to mitotic arrest and apoptosis in cancer cells, whereas normal diploid cell lines, hTERT-RPE1 and MCF10A, survived a similar level of depletion. To study homogeneous cell lines, we generated several Plk1-depleted hTERT-RPE1 and MCF10A clones that were derived from single cells depleted of Plk1. We found that in the long term, Plk1 depletion slowed proliferation of hTERT-RPE1 cells, apparently due to attenuated progression through S phase. These cells had altered morphology and were elongated compared with control. In contrast, MCF10A clones with mild levels of depletion showed no obvious phenotype. They appeared to have normal proliferation rates with no cell-cycle arrest. However, one MCF10A clone, which was severely depleted of Plk1, although viable, showed sporadic G2/M arrest and apoptosis. This MCF10A clone and all the hTERT-RPE1 clones displayed evidence of DNA-damage checkpoint activation. These data further support the interpretation that cancer cell lines have a much greater requirement for Plk1 than normal nontransformed diploid cells.